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There  have  been  many  attempts  made  in 
the  last  five  or  six  years  to  perfect  an  insula- 
ting material  which  v/ould  afford  the  proper  pro- 
tection as  a  dielectric  and  at  the  same  time  have 
those  characteristics  of  flexibility  and  thinness 
that  would  allow^  of  its  use  as  an  insulator  of  wire, 
especially  small  sized  Virire  used  in  all  kinds  of 
coil  winding. 

The  demand  for  this  kind  of  an  insulating 
material  has  brought  forth  the  enameled  wire,  which 
is  now  being  placed  on  the  market  by  a  number  of 
raanufactors  and  v/hich  has  given  very  satisfactory 
results.  The  enameled  wire  is  particularly  advan- 
tageous for  use  when  it  is  desireable,  that  the 
space  occupied  by  the  insulation  be  as  small  as 
possible,  or  where  the  apparatus  may  be  subjected 
to  high  temperatures. 

The  enamel  insulation  is  an  elastic  yet 
resistant  and  firmly  adhereing  film,  which  is  ap- 
plied to  the  wire  by  especially  constructed  machi- 
nery. The  insulation  is  exceedingly  inert  tov/ards 
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the  ordinary  agencies  met  v/ith  in  practice,  such 
as  high  temperatures  and  moisture,  v/hich  causes 
silk  and  cotton  insulation  to  rapidly  deteriorate 
and  lose  their  value  as  insulating  mediums. 
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The  advantacres  claimed  for  enameled  wir3 
ars  many  and  the  disadvantages  few,  but  its  superi- 
osity  to  silk  and  cotton  covered  wire  is  readily 
apparent.  Some  of  the  advantages  are:- 

1.)  It  is  water  proof. 

2.)  It  is  a  good  insulator. 

3.)  It  is  almost  impossible  to  burn. 

4.)  It  is  flexible,  tough  and  elastic. 

5.)  It  is  thinner  than  the  thinnest  cover- 
ing of  silk  or  cotton. 

". )  Ii  dojs  not  peel  or  shale  off  ,  even 
on  a  reasonably  slant  bend. 

7.)  It  will  stand  a  very  high  temperature  , 
without  in  any  way  being  damaged. 

8.)  It  is  not  effected  by  exposurj  to  air 
or  light  and  cannot  be  injured  or  altered  by  oxida- 
tion. 

Its  greatest  disadvantages  are  its  non- 
continuity  of  covering  and  its  liability  to  crack 
on  very  sharp  bends. 
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The  ona:aelinr  process  of  one  of  the  larg- 
est manufacturei's  is  as  follows:-  Before  the  v/ire 
is  given  its  sovei-al  separate  coats  of  enamel,  it 
is  thoroughly  cleaned  to  remove  all  burrs   and  is 
polished  to  form  a  smooth  cylindrical  surface. 
The  cleaning  and  polishing  is  a  patented  continuous 
process,  accomplished  by  causing  the  wire  to  be 
dravm  from  one  reel,  through  a  rubber  hose  contain- 
ing sand,  and  to  be  collected  an  a  second  reel. 
A  yielding  process  is  maintained  between  the  wire 
and  the  particles  of  sand,  by  subjecting  the  exter- 
nal surface  of  the  hose  to  compressed  air,  which 
is  contained  in  the  space  between  the  hose  and  the 
iron  pipe  by  which  it  is  surrounded.  The  wire  emer- 
ges from  the  hose  v/ith  a  highly  polished  surface, 
absolutely  free  from  all  irregularities. 

After  the  above  process  the  wire  is  given 
four  separate  layers  of  enamel,  each  of  which  is 
thoruoghly.  dried  at  a  high  temperature  before  the 
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suceeding  layar  is  applied.  In  carrying  out  the 
coating  and  drying  process,  the  wire  passes  contin- 
uously from  one  reel,  through  the  enameling  machine, 
and  is  v/ound  upon  a  second  reel  a  finished  product 
ready  for  immidiate  use.  As  the  wire  leaves  the  first 
reel  it  is  carried  over  various  sheaves  which 
cause  it  to  dip  into  a  long  vessel  containing  ena- 
mel in  the  liquid  state,  then  to  pass  upv;ard  and 
then  downv/ard  through  a  space  in  which  the  tempera- 
ture is  automatically  maintained  constant  at  about 
3000P. 

The  speed  of  travel  of  the  v/ire,  the 
length  within  the  heated  space  and  the  temperature 
are  so  adjusted  according  to  the  thickness  of  the 
enamel,  that  each  particle  is  thoroughly  baked 
v/hen  it  passes  downv/ard,  and  the  wire  is  dipred  in- 
to the  second  vessel,  and  so  on  until  thre  coats 
of  enamul  havvi  beon  placed  on  the  wird.  The  fourth 
coat,  v/hich  is  an  extremely  thin  one,  is  applied 
in  the  same  manner,  and  similarily  dried,  and  gives 
an  excellent  finish  to  the  product. 
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The  wire  was  run  through  a  mercury  cup 
three  eights  (s/s)  of  an  inch  wide  and  v/as  under 
a  pressura  of  one  hundred  and  ten  (110-  volts. 
One  side  of  the  circuit  formed  the  wire,  tho  other 
side  the  mercury  and  any  break  in  the  enamel  would 
cause  the  circuit  to  be  closed.  Connected  in  series 
was  a  recording  machine  which  recorded  each  break 
in  the  insulation.  A  definite  length  of  the  wire 
was  measured  as  it  v/as  run  through  the  mercury  and 
the  number  of  breaks  recorded  by  the  machine,  noted 

The  wire  v/as  ruii  directly  from  the  spool 
through  the  mercury  without  making  any  sharp  bends. 
The  speed  at  which  the  v/ire  was  run  did  not  effect 
the  results,  but  It  was  necessary  that  the  breaks 
should  be  three  eights  (s/s)  of  an  inch  apart. 
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Feval 

Enamel  Wire 

Company . 

Size  . 

Color. 

Length 

Niimber  of 

Length  per 

tested , 

Breaks . 

Break . 

#36 

Black 

100  ft . 

12 

8.3  ft. 

#32 

Black 

108  ft. 

116 

.93  ft. 

#26 

Black 

58  ft. 

151 

.38  ft. 

#26 

Red 

100  ft . 

0 

100  ft. 

';'0 

y 

Belden  Manufacturing  Company. 
#36  Aresri.Red        106  ft.    77         1.37  ft. 
#30       Red        100  ft.    14.        7.14  ft. 
#25       Red       100  ft.    11        9.09  ft. 
#20       Red       100  ft.    7  14.28  ft. 
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V/«Btorn  JSloctr'ic  Company. 
Sizt.  "Jolor.  L3ngth         Niiabar  or     Length  par 

tested,        Hrsalcb,  Break:, 

#30  Black  100   ft.        14  7.14   ft. 

#2v5  Black.....     -100   ft.         00  1.25    ft, 

#•20  Black  ^       gr^  ft.         60  .B3  ft. 

Anorican  lllectric  Fuse   Company. 

#25  iUack  A        100   ft.        3  33.55   f  I , 

#26  Black  A       100  ft.        11  0.09  ft. 

#25  Brovm  B       100  ft.        142  .70  ft. 

#26  Brown  15      (almost   a  continuous  broak) . 
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Tho  above  tost  shov/s  the  ^roatost  disad- 
vaiatacQ  of  enameled  wire  and  the  reason  that  it 
is  not  used  to  a  largor  extent.  Although  in  coil 
v/inding  it  is  not  at  all  probably  that  any  tv/o 
breaks  would  fall  together,  and  even  if  they  did 
there  would  bo  tho  air  space  between  tho  bare  wire 
and  tho  lov;  voltage  usually  botwoen  adjacent  turns 
v^ould  not  jump  this  space.  Thus  tho  anaiiol  would 
serve  as  a  mechajiical  spacn  in  tho  same  mannor  as 
silk  and  cotton. 
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BRE.i^EDOV/N  TEST, 


.TaaT  i!woai/.Bas 


The  break-down  tost  was  conducted  as 
follows: -The  wire  v/as  slov/ly  drawn  through  a  bath 
of  salt  water,  until  a  length  of  approximately  six 
inches  was  found  v/ithout  a  break,  the  v^ire  being 
under  a  pressure  of  one  hundred  and  ten  (110)  volts, 
then  the  sv/itch  was  thrown  to  the  high  voltage  side 
and  the  voltage  gradually  raised  by  means  of  a 
motor  generator  set  until  a  rupture  of  the  insula- 
tion occurcd.  A  voltmetar  v/as  constantly  kept  ac- 
cross  the  line  and  v/hen  the  break  occured  the  meter 
reading  v/as  noted. 

The  circuit  v/as  arranged  so  that  the  one 
side  of  the  line  formed  the  liquid  and  the  other 
side  the  wire.  Y/lien  a  brealc  occured,  the  circuit 
was  closed.  The  test  v/as  also  conducted  using  mer- 
cury instead  of  v/ater.  Direct  current  v/as  used  in 
all  experiments. 
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■Peval  Enamel  Wire  Company. 

#36  Black.  Thickness  of  Insulation  .00031  in. 

In  Water 2'"^0,  2f?5,  27?.   Average  Voltage  250. 

In  Mercury 320,  3*^0,  32''^.   Average  Voltage  335. 

#32  Black.  Thickness  of  Insulation  .OOOr  in. 

In  V/ater ISO,  IBO,  200.   Average  Voltage  1*^7. 

In  Mercury 1-0,  210,  150.   Average  Voltage  180. 

#26  Black Thickness  of  Insulation  .0008  in. 

In  V/ater 250,  375,  250.  Average  Voltage  292. 

In  Mercury 220,  360,  310.  Average  Voltage  297. 

#26  Red Thickness  of  Insulation  .0012  in. 

In  V/ater 1260,  1395,  1395.  Average  Voltage  1350 

In  Mercury 955 J  1120,  1230.  Average  Voltage  1102. 
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Belden  Manufacturing  Company. 
#36  Red.  Thickness  of  Insulation  .00029  in. 

In  V'ater ^00,  450,  450.  Average  Voltage  466. 

In  Mercury 450,  475,^600.  Average  Voltage  508. 

^^50   Red  Thickness  of  Insulation  .000^05  in. 

In  V/ater 425,  500,  525,  500.  Ave  Volt.  490. 

In  Mercury 450,  525,  450,  400.  Ave.  Volt.  456. 

#25  Red....         Thickness  of  Insulation  .000925  in. 

In  Water 1000,  900,  940.  Ave.  Volt.  947. 

In  Mercury 725,  800,  "^50.   Ave.  Volt.  792. 

#20  Red...  Thickness  of  Insulation  .00158  In. 

In  Water 1500,  1525,  14P0 .  Ave.  Volt.  1502. 

In  Mercury 1520,  1500,  150''.  Ave.  Volt.  150?. 

American  Electric  Fuse  Company. 
#1P  Black  A         Thickness  of  Insulation  .0010'"^.in. 

In  V/ater 1200,  1500,  1160.  Ave.  Volt.  1287. 

#25  Black  A         Thickness  of  Insulation  .00072  in. 

In  Water "-0,  900,  725.  Ave.  Volt.  818. 

In  Mercury "-0,  840,  875.  Ave.  Volt.  -22. 
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#26  Black  A.  Thickness  of  Insulation  .000*^?  in. 

rii  T.'ater '"OO,  "10,  600.  Ave.  Volt.  600. 

In  Mercury FPO,  ^15,  600  Ave.  Volt.  600. 

/^25  Brbvm  B.  Thickness  of  Insulation  .0004^  in. 

In  ATat'^rf  .•.■....  .590,  575,  610.  Ave.  Volt.  592. 

In  Mercury ....  .5P0,  550,  '^VS.  Ave.  volt.  56R  . 

#26  Brovm  B.  Thickness  of  Insulation.  .00045  iu 

In  Y/atsr 2-^0,  310,  275.  Ave.  Volt.  2^P' .     ••'■' 

In  Mercury 270,  290,  300.  Av^.  Volt.  277. 

i  :  lis  -j^eatJ:'  ar"""  ^he.';.  the  thickn^T;;-  of  c- 

,,.   Western  Electric  Manufacturing  Company .  (See  note). 

#20  Black.  Thickness  of  Insulation  .00045  in. 

In  Mercury 300,  310,  275.  Ave.  Volt.  295. 

#25  Black Thickness  of  Insulation .00044  in. 

In  riercury 2''0,  300,  2^0.  Ave.  Volt.  287. 

(ITote:-This  enamel  v/as  effected  by  salt  v/atcr 

since  it  v/ould  break-down  on  as  lov/  as  one  volt, 

after  being  immersed  a  minute  or  so  in  the  solution.) 
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It  i£  evident  from  the  above  test,  that 
the  thicker  the  enamel,  the  higher  the  required  break- 
down voltage,  but  the  voltage  does  not  increase 
in  dii-8ct  proportion  to  the  thickness.  The  break- 
down voltage  is  practically  the  same  in  either  v/a- 
ter  or  mercury. 

A  comparison  of  the  enamel  put  out  by 
the  different  manufacturers,  shov/s  that  the  break- 
down voltage  for  the  same  thickness  of  ensimel,  va- 
ries "reatly  and  that  the  thickness  of  enamel  on 
the  same  size  wire  varies,  in  some  instances  it 
being  four  times  as  thick  as  in  othci's. 
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TEMPERATURE   TEFT 


A  piece  of  v-iro  ap:  roxir/iately  six  inches 
in  length  v/as  first  tested  for  -continuity  of  cover- 
ing by  running  it  through  a  bath  of  salt  \/ater.  The 
piece  was  then  placed  \.'ithin  the  heater  and  the  tem- 
perature gradually  raised  intil  the  enamel  break- 
dov/n  occured,  and  this  temperature  noted.  A  con- 
stant voltage  was  maintained  upon  tha  insulation 
throughout  the  test. 

The  heater  consisted  of  an  iron  base  , 
in  which  a  rectangular  hole  was  milled.  This  hole 
v/as  filled  v;ith  mercury,  which  formed  one  side  of 
the  circuit,  so  that  v. hen  the  heat  disintegrated 
the  enamel  a  break-down  v/ould  occur.  The  \7ire  was 
connected  to  the  other  side  of  the  line.  A  closing 
of  the  circuit  would  bo  noted  by  a  deflection  of 
a  voltmeter  connected  across  the  line.  The  iron 
base  was  covered  and  the  bulb  of  a  thermometer, 
reading  up  to  "00"F,  v;as  placed  in  the  mercury. 
The  reading  of  the  thermometer,  when  a  break  occured, 
Y/as  noted;  this  reading  was  corrected  both  for  stem 
and  thermometer  corrections.  A  Bunsen  burner  was 
placed  under  the  heater  and  the  temperature  grad- 
ually raised. 

-14- 


'-:   Y-tsJ'Braxxoi  rqj5  sixw  1o   ao»iq  A 

sjiiT    .'ifejfiw  ilea   1o   riJBd  .B  jcigjjoiri:^   ii   ■p^auinwi   \id   gfix 

•moi   Qdi  ba&  tei&Qd  edi  nxri;txv;  bsoslq  a&di   a&v  eoaiq 

-:!'/:rj'.  .'    lemsns    edi    Liin.i   bosxir-'i  YliJSulJiS'xg   gful^ioq 

-noo  A    .beoori  etui&tQqmsi   axrij-   I         .'       irooo  nwob 

noi.-t£l0anx   eri-t   noqu   b8nx£.tfiJtBfn  ajsw  e§fi,TXov   :tnjE:fa 

.  '  ;    ;'       ■  '     ':;ofl3ii()'irIj 

.r.ori   axriT   .iiellxrn  C'  -  r    ->   -  -  <■ — -Biot-.    i-   uo-i-iu.'  j.i. 

(J   oI)X3   ono  bsmiol   nji-.i.,    ,-i:.-.iii  rlJiw  bslllt   af.w 

iiQiBf^Qiniztb  cfjssri  srlJ  norfw  JfirfJ   oa    ,*luoii:o  sri:t 

^iiw  9iiw  erlT    .tuooo  bluow  rfiy,^h--rBf-,rjf;f  s  I6mj5nd   Qdi 

■^-'^iaolo  A   .snxl   ori.t   lo   sbxa ^   i;rl:r   o:^   boJoannoo 

io  nox:tosIl9b  b  ^d  bo:ton  ocf  bluow  Jxs/onxo   9ri:f  "io 

no'tx   8riT   .sail   pri:t   aao'ioB  bsJosranoo  i:9Jon:tXov  £ 

,'io:temoraT9ri;t   r,  to  6L\s6  Qdi   htis>  bS'ievoo  ajBW  aa£d 

.  \'iuoiom  t>d:f   ni   boojslq  aBW   /•TOOO"   oJ   qi;  gnlfiBOM 

jotuooo  :ij39id  B  nartw   ,'io;tocnomiefC;t   ori*  T^o   rnxbBerc  erlT 

tr.9:f3  lol   ricfod  baJootnoo  a£w  j^nxbBOT  nidi    \bQion  aB\T 

l;B't  -b-n'iud  rifj^na?  A    .  3r!o.ttci!?*f'Too  ':-o:feTor"r»dt    brr^ 

.bsaiB'i  yllBu 


Fsval  Enamel  V/ire  Company. 
#26   Red,   Volts   110. 

Teniperature;-610,    600,    625;    average  612<'F. 
#26    Red,    Volts    500. 

Temperature;-635,   "^GO,    540;    average   612°F. 
#26   Black,   Volts   110. 

Temperature: -550,    5^0,    540;    Average    5570p'. 
#2^   Black,   Volts   250. 

Temperature: -550,    540,   636;    Average   575''F, 
#32  Black,   Volts   110. 
Temperature:-580,    502,    5S0;    average   554"F. 
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Be Id en  Manufacturing  Company. 
#20  Red,  Volts  110. 

TempGratur3:-683,  670,  672;  average  575"?, 
#20  Red,  Volts  500. 

Temperature: -625,  565,  672;  average  e54"F. 
#25  Red,   Volts  110. 

Temperature  :-r- 25,  6  50,  6  40;  average  6  3e"F. 
^^25  Red,  Volts  500. 
Temperature: -6  43,  602,  630;  average  "2r'^F, 

Y;'estGrn  Electric  Company. 
#25,  Volts  10. 

Temperature: -550,  6  00,  56  2;  average  571*^F, 
#30,  Volts  10. 
Temperature:-610,  500,  615;  average  60P"F, 
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American  Electric  Fuse  Company. 
#25  Black  A,  Volts  110. 

Temperature  :-G 34,  6  30,  ^32;  average  •'^32"F. 
#25  Blaclc  A,  Volts  110. 

Temperature: -630,  625,  -30;  average  629^7. 
#25  Brown  B,  Volts  110.  ' 

Temperature: -6 16,  610,  622;  average  SIS'^T; 
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I''rom  a  comparison  of  the  above  results 
it  is  seen  that  all  the  difforont  makes  of  enamel 
break  dov/n  at  approximately  the  same  temperature. 
That  the  enamel  actually  disintegrates  at  this 
temperature  is  shov/n  by  the  fact  that  the  voltage 
impressed  upon  the  enamel  has  no  effect  upon  the 
results.  Y.Tien  the  temperature  reaches  about  350^F, 
the  enamel  looses  its  elasticity  and  vzill  break 
and  peel  from  the  wire.  The  red  enamel  becomes 
black  at  the  higher  temperatures. 
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J£SCKA1'IICAL   TEST 


.  T3?TT  JAOIT'IAHOHl,' 


A  langth  of  the  the  v/irc  was  first  run 
through  a  salt  v/ater  bath  to  insure  the  covering 
to  be  without  a  break.  The  wire  was  then  wound  on 
a  mandrel,  v.'hose  diameter  was  approximately  three 
times  that  of  the  wire.  It  was  then  dipped  in  the 
salt  water  bath  and  any  break  caused  by  bending 
the  wire  v/ould  bo  immidiately  noticeable.  After 
being  v/ound  the  insulation  was  subjected  to  the 
same  voltage  as  before.  Only  one  layer  v.'as  wound 
on  the  mandrel  and  it  v/as  not  removed  before  the 
final  test. 
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Size.   No.  of  Pieces  No.  showing  No.  of  Turns 

Tested.       Breaks.     of  each  Piece 

Feval  Enamel  Wire  Company. 

#26  Black       3  2  5 

#3^^  Black      3  1  5 

#2f>  Red         5  1  5 

Belden  Manufacturing  Company. 

#20  Red        3  1  5 

#2-  Red        5  2  10 

#30  Red        5  0  5 

#36  Red        5  1  5 

American  Electric  Fuse  Company. 

#18  Black  A     3  3  B 

#2.^  Black  A    6  3  10 

#2P  Black  .65  10 

#25  Brown  B    3  3  10 

#26  Brown  B    3  3  10 

Western  Electric  Company  (.See  Note)  . 

#20  Black      3  0  5 

(Note: -Mercury  v/as  used  instead  of  salt  v/ater 
as  this  enamel  was  soluble  in  water.) 
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ACID,    AI-PCALI 

AND 

OIL   TFjSTS  . 


ved 


LI/CUA  ,aioA 
ariA 

.HT25iT  tllO 


The   wire  v/as  first  tested  for  continuity 
of  insulation,  by  running  it  through  a  bath  of 
salt  v/ater.  Y/hen  a  length  was  found  without  a  break 
it  v/as  immorssd  in  the  acid,  alkali  and  oil  as  the 
case  may  be,  and  the  effect  noted.  The  tests  were 
conducted  at  room  temperature. 

All  the  different  enamels  tested  were 

yltsc  V     i'CC  1 

disintegrated  by  sulphuric  acid,  (commercial  sul- 
phuric acid  was  used), the  acid  actually  dissolving 
the  enajnel.  The  length  of  time  required  for  the 
disintegration  was  determined  by  the  concentration 
of  the  acid. 

The  same  method  was  used  in  conducting 
the  alkali  test.  Potassium  hydroxide  was  used. 
All  the  enamels  tested  showed  that  they  were  effected 
by  the  alkali,  a  break  could  be  detected  but  only 
after  a  considerable  time  interval  often  as  many 
as  two  hours  being  necessary. 
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-Iu3    I^xoiammoo)    ,bioB   oi'iurlqlf/a   Yd  ba^tBigs^nxsxb 

gnivlossib  'iIlBu:t ojs  bxof?   odi ^{beau   sjsv/  bioB   oxiurlq 

edi   -lol  beTXjjpe':   8mi;t   to  ri-tgnal   erfT   .IsraBcs    or! J 

nux:rB'i:tn9onoo   ori.t   Ycf  bsninrisJsb   asvr  noiJatas^nxa ib 

.bxoB   Qdi   I0 
gnxcfoubnoo  ni:   baau  ajsw  bor::tsni  stnBa   ariT 

.bsaii   3BW  abxxoibyri  rtifjtaaB:^^!    ,J3s:t    tLfi:iLA   sdi 

09ll3   unsv  Y9fl^    iBdi   beworfs   bsiati    alatncne   oriJ   IIA 

V'Irto  ;tud  b9;to6;t9b   ed  bluoo  sLBsid  b    ,  cIb^IIb   yr{;t   yd 

ynBrn  3B  ndjflo   ^Bvta^nt   etniJ   6ldBi8bX3noo  js  i3:t'iB 

,Y'iB3330on  r»niod  siuorl  owJ   aB 


The  oil  test  v/as  conducted  as  follov^s:- 
A  length  of  v/ire  without  a  break  in  the  enamel  was 
irrmersed  in  gasolene  and  pernitted  to  stand  for 
about  tv/o  hours.  Then  the  gasolene  was  evaporated 
from  the  v/ire  and  it  v/as  tested  for  breaks  in  the 
same  manner  as  before.  All  the  pieces  tested,  (a 
piece  from  each  manufacturer),  shov/ed  that  the  oil 
had  no  effect,  whatsoever,  upon  the  enamel.  All 
properties  of  the  enamel  apparently  being  the  same  as b 
before  the  test . 

The  effect  of  v/ator  upon  the  enamel  v/as 
very  carefully  tested  ana  it  v/as  I'ouu^  taut    tae 
salt  \.atjr  had  no  effect  v/hatever  upon  the  insu- 
lation except  in  ono  instance , (The  Western  Electric 
Manufacturing  Company);  the  v.'ire  was  immersed 
in  the  v:ater  as  long  as  five  days  v/ithout  in  any 
way  being  effected. 
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The  thickness  of  theinsulation  v/as  de- 
termined by  measuring  the  diajTieter  of  the  enameled 
\7ire  with  a  finelj'  graduated  micrometer,  then  re- 
moving the  enamel  and  measuring  the  bare  v;ire  .  A 
number  of  readings  were  taken  and  the  average  used, 
The  strength  of  the  insulation  was  taken  from  the 
break- down  test . 

The  follov/ing  is  the  dielectric  strength 
per  inch  of  the  enamel :- 

Feval  Snamel  Y.'iro  Compan:/. 
Black  Enamel        515,000  volts  per  inch. 
Red  Enamel  1,125,000  volts  per  inch. 

Belden  .Manufacturing  Company. 
Red  Enamel  3,700,000  volts  per  inch. 

American  Electric  Y.'irs  Co.';ipany. 
Black  A  1,100,000  volts  per  inch. 

Brovm  B  970,000  volts  per  inch. 

Western  Electric  Company. 
Black  6  50,000  volts  per  inch. 
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-Qb   3£w  rtoti^Luaniedi   to  339n^oiii:t   enT 

-9'i   nefi:f    ,i8:t9fno'xoim  ba^tBubBig  Y-tsnil  --  -liv/ 

A   .o'fiw  a^Bd  9ti:t    griituaBeti!  bnB  LsttiBne   edi    gnivom 

3oau   sgB'^fQVJs   ed^   bixB  hsjIb;!   oiow  agnibBsi   Tjo  ladmun 

erij    moil  nax'B.t    aBW  noi:tBliiariJ:   erf*   lo  rltan»i.>ta   eriT 

.  J  a  s  ;t   nv/ob  -7IB.9 1  d 
i:f3nei:ta    ox-ij09leib   sri.l    ax   j'/uv/ollol   oriT 

~:l9rcr.n9   adJ   "io   rioni  "tsq 
.  Yn^qmoO  .  ©rtiVA  lejoexxSi  Ibvs'T 
.rforii   'xoq    acTIov  000,^15  lernRriE  jfoBiS 

.doni  Tjq,  aiXov  000, ?.?.!, I  leciBnK  beH 

.^inBqcnoO  ,^njC'-fi;:fo£'iunj5l».'  nebloS 
.rlonJt   i9q   3.tIov   000, 00 V,'"  I&rn.orr:i  beH 

.Vnjsqr.oO   9T:r,7  oiiJosXLI  njsoiiefiiA. 
,rIoni   leq   aiLov  000,001,  C  A  yLo^LH. 

.doni.  T9q   aJIov  000, OV^  H  nwoiff 

.YnBqnioO    oi'iJooIS   nio;fa&  .' 
.tlonJt  -rsq    atlov   000,0'^.a  ifo/'ia 


COMPARIROIT  TABL3F 


Average  Brealc-dov/n  Average 

Size  of  Wire.       Voltage  in  Water.  Temperature 

Foval  Enamel  V/ire  Company. 

#26  Red             1350  612 

#26  Black           292  57 B 

#52  Black            187  554 

#36  Black           250  

Belden  I.Ianufacturinr  Company. 

#20  Red             1502  675 

#2  5  Red             947  6  54. 
#30  Red             490 
::'/-3i  Red             456 

A;:aerican  p]lectric  Fuse  .  Company . 
#1SA  12=" 

#25A                 818  6  29 

#25B                 592  '^16 

#26 A                6  00  6  32 
#26B                28? 

V/estern  Klectric  Manufacturing  Company. 

#20  Black           295  (In  mercury)  571 

#25  Black          2^7  (In  mercury)  608. 
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:nBqmoO  ;ini:iu:JoBlunBM  oti:fo, 
.PC-  (yTJOTsra  nl)    "E; 


>ioBxa  02% 
^{oisia  '■'•2% 


Size  of 

\Vi  re  . 


Length  per 
Break . 


Thickness 
of  I'lnamel 


Feval  Enamel  V/ire  Company. 

#25  Red  lOo  ft.  .0012  in. 

#2^  Black  .3^  ft.  .0008  in. 

#32  Black  .93  ft.  .0005  in. 

#36  Black  n.3  ft.  .00031  in. 

Belden  .Manufacturing  Company. 

#20  Red  14.2".  ft.  .OOlSf'  in. 

#2P  Red  9.09  ft.  .000925  in, 

#30  Red  7.14  ft.  .000805  in, 

#36  Red  1.37  ft,  .00029  in. 

American  Fuse  Company. 

#18A  .00100  in. 

#25A  33.33  ft.  .00072  in. 

#25B  .70  ft.  .00045  in. 

#25 A  9.09  ft.  .00052  in. 

#26 B  .00045  in. 

Western  Electric  Manufacturing  Company. 

#20  Black  .03  ft.  .00045  in. 

#25  Black  1.25  ft.  .00044  in. 

#30  Black  7.14  ft. 
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R]^TOR?::ic:'!P . 


Black  Knamelod  V'ire; 

ElGcti-ical    Povicv/,    Oct.    12tli,    190^'. 
?]na:.ielGd  Y'ire; 

?^lectrical  V."or]d,    April   r>th,    1907. 
Connolly's   Pat-ant   F.namal    Tni:.Jlatior!; 

Tlloctrical  V^ngindor;    rjoc.?,Ot}i,    1007. 
?>naniolsd-\Vir-3  V.'indin;~s;    Cha&  .?  .Undorhill; 

Electrical  V.orld,  April  21st,  liU' 
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